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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation method of the mark for discernment of a card. Furthermore, it 
is the mark prepared in some cards, such as an ID card and a prepaid card, in detail, incidence of the laser beams, such as 
infrared radiation, is carried out to this mark at right angles to a card face, the diffraction direction of the reflection diffraction 
light resulting from that incident ray is detected, and it is related with the method of moreover forming easily the mark which 
identifies a card according to an individual according to each card in the detected diffraction direction. 
[0002] 

[Description of the Prior Art] The identification marking which consists of reflection gratings which identify a card in the 
diffraction direction of the reflection diffraction light to an incident ray by the mark prepared in the plastic card surface is 
well-known, and is indicated by JP,3-71384,A. 

[0003] According to this JP,3-71384,A, as shown in drawing 8 , playback laser beam i2 which consists of a parallel ray is 
irradiated from a direction perpendicular to the card 1 surface to mark la which consists of reflective mold diffraction 
gratings a prepared in the card 1 surface. Mark la has the reflection property of a proper, and when this card 1 is a card of 
Shinsei, reflection diffraction light j produces it in the direction set up beforehand. The duplicate of this diffraction grating is 
difficult, and when a card 1 is a counterfeit, since reflection diffraction light j does not usually arise in the same direction as 
the case of the card of Shinsei, it can identify the truth of a card by detecting the diffraction direction of the above-mentioned 
reflection diffraction light j. 

[0004] In this JP,3-71384,A, although there is no explanation detailed about for what kind of reason identification marking la 
which consists of a diffraction grating a gains the reflection property of a proper, optics can explain this phenomenon as 
follows. Namely, drawing 9 shows the plan of the reflective mold diffraction grating a, and as shown in this drawing, when 
playback laser beam i2 does incidence to the reflective mold diffraction grating a formed in the card 1 surface in the shape of 
a stripe at right angles to the card 1 surface (it is to space), reflection diffraction light j is produced in the direction y 
perpendicular to the direction x of the line which constitutes this reflective mold diffraction grating a. Moreover, drawing 10 
shows the front view of a reflection grating a, and the angle (angle of deviation) theta which reflection diffraction light j and 
incident ray i2 make constitutes the angle with which are satisfied of the formula (n is an integer and means the degree of 
reflection diffraction light) generally expressed with n lambda=d-sin theta with the wavelength lambda of incident ray i2, and 
the width of face d of the line which constitutes a reflection grating a. Namely, it is generated in the two symmetrical 
directions which have the angle of deviation theta which is perpendicular to the line which constitutes a diffraction grating a 
as for reflection diffraction light j, and is moreover determined by formula n lambda=d-sin theta (refer to drawing 8 ). 
[0005] By adjusting from this the direction of the line which constitutes a reflection grating a, by adjusting the width of face d 
of the line which constitutes a reflection grating a again, the diffraction direction of reflection diffraction light j can be set up 
freely, and the reflection grating which has the reflection property (the direction of reflection diffraction) of a proper can be 
designed. 

[0006] By the way, generally, in using this identification marking as a mark for truth distinction of a card, if specific 
identification marking is prepared about the card of a specific class, it is sufficient. 

[0007] On the other hand, to record the information on propers, such as a name, on this mark according to each card, it is 
necessary to prepare on a card the identification marking of the proper from which the diffraction direction differs according 
to each information. 

[0008] Moreover, even when using as a truth distinction mark of a card, it may be necessary to prepare the truth distinction 
mark of a proper in each card according to the contents of the cards, such as a card issue date and a price. 
[0009] Moreover, when each card has such characteristic identification marking, the information recorded on this 
identification marking is confidential information, and needs to make it secret that this confidential information exists in a 
card itself 
[0010] 

[Problem(s) to be Solved by the Invention] However, there was a trouble that it was also very difficult not to indicate the 
method of forming identification marking in above-mentioned JP,3-71384,A, therefore to form the identification marking of a 
proper according to each card. 

[001 1] Moreover, in invention given [ above-mentioned ] in JP,3-71384,A, since the reflective mold diffraction grating was 
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exposed to the surface, in spite of having been the identification marking which records the confidential information which 
cannot be deciphered with the naked eye, it also had the trouble that it was quite obvious that this mark has confidential 
information, and it drew the public notice. 

[0012] This invention was made according to such a situation, and aims at offering the method of forming easily the 

above-mentioned identification marking from which the diffraction direction differs according to each card. 

[0013] Moreover, this invention aims at offering the method of forming easily the identification marking which appearance 

does not show existence of this identification marking, therefore cannot distinguish existence of confidential information 

easily, either. 

[0014] 

[Means for Solving the Problem] Namely, invention according to claim 1 is prepared in some card bases [ at least ]. In a 
method of forming in a card face identification marking which consists of a reflective mold diffraction grating of the shape of 
a stripe which identifies a card in the diffraction direction of reflection diffraction light of light which carried out incidence at 
an abbreviation perpendicular By recording on a line which scanned a laser beam which condensed to a heat-sensitive 
recording layer prepared on a card base in the shape of a stripe, and has been arranged by turns, it is characterized by forming 
the above-mentioned reflective mold diffraction grating. 

[0015] Invention according to claim 2 is premised on a formation method of identification marking of a card according to 
claim 1 . A card Moreover, a card base. Cover a heat-sensitive recording layer prepared on this card base, and this 
heat-sensitive recording layer, and it is prepared. It is characterized by forming the above-mentioned reflective mold 
diffraction grating by recording on a line which was equipped with a protective layer which intercepts a visible ray while 
penetrating infrared radiation, scanned infrared laser light which condensed to this heat-sensitive recording layer in the shape 
of a stripe, and has been arranged by turns. 

[0016] Hereafter, this invention is explained with reference to a drawing. A plan for drawing 1 to explain the card 1 
concerning this invention and drawing 2 are the cross section, and a card 1 mainly consists of a card base 1 1 and a 
heat-sensitive recording layer 12. 

[0017] In such technical means, in a card 1, a plastic card is said to the Lords, such as an ID card, an ATM card, a credit card, 
and a prepaid card, and the card base 1 1 says a sheet which consists of these plastics. Polyester, rigid polyvinyl chloride, etc. 

can be used as such plastics. 

[0018] Moreover, in such technical means, in a heat-sensitive recording layer 12, it prepares for the card base 1 1 and that 
from which a reflection factor of an incident ray changes with heat physically or chemically is said. A heat-sensitive recording 
layer 12 may be established in some card bases 1 1, as shown in drawing 1 , and it may be established in the whole surface. 
[0019] As such a heat-sensitive recording layer 12, a layer of a sensible-heat ink constituent colored or decolorized with heat 
can be used. Well-known sensible-heat ink which uses an electron-donative color and a phenol nature compound as a 
principal component as a sensible-heat ink constituent can be used, and crystal violet lactone, Malachite Green lactone, 
3-dimethylamino-6-methoxy fluoran, 3-diethylamino-7-acetamino fluoran, 3-diethylamino-6-methyl-7-phenylamino fluoran, 
3-diethylamino-7-bromine fluoran, etc. can be used as an electron-donative color. Moreover, as a phenol nature compound, 
t-butylphenol, nonyl phenol, a dodecyl phenol, dihydroxybenzoic acid, a gallic acid, the bis-resorcinol ethylene ether, 
JIREZOSHI Norian, beta-resorcinol acid ethanol amide, gallic-acid methyl, 2 and 4, 6-trihydroxy benzoic acid, Naphthol AS, 
etc. can be used. It can mix with a suitable vehicle and a suitable solvent, these electron-donative colors and a phenol nature 
compound can be ink-ized, and a heat-sensitive recording layer 12 can be formed partial or by printing on the whole surface 
on the card base 1 1 . The heat-sensitive recording layer 12 which consists of this sensible-heat ink constituent is colored or 
decolorized with heat applied alternatively, a coloring portion becomes easy to absorb a laser beam, therefore a reflection 
factor falls. 

[0020] Moreover, a thin film of a compound of a metal from which fusion, evaporation, decomposition, or the crystal 
structure changes with heat, or a metal can also be used as such a heat-sensitive recording layer 12. As such a metal, a 
bismuth, aluminum, gold, copper, zinc, cadmium, cobalt, lead, MAGUMUSHIUMU, an indium, germanium, tin, antimony, 
telluriums, or these alloys can be used, and tellurium oxide, indium oxide, etc. can be used as a metaled compound. 
Specifically, they are mixture of chemical formula Te-C, CS2-Te, Pb-Te-Se, TeTiAgSe, TeOx (x= 1.1), TeOx, and Pd and 
Au, and Sb2 Se3, Bi2 Te3 Sb2 Se3 It is the metal metallurgy group compound expressed with mixture, in order to form a 
heat-sensitive recording layer 12 — an oxide of these metals or a metal - a conventional method - the card base 1 1 top - 
vacuum evaporationo and sputtering — or what is necessary is to carry out ion plating and just to carry out thin film formation 
With heat applied alternatively, it dissolves, evaporates or decomposes, and the heat-sensitive recording layer 12 which 
consists of this metal thin film disappears, or the crystal structure changes, and a laser beam reflection factor of this portion 
changes to a different thing from a portion to which heat was not applied. Moreover, a thin film of coloring matter from which 
fusion, evaporation, decomposition, or the crystal structure changes with heat instead of a metaled thin film as a heat-sensitive 
recording layer 12 can also be used. As such coloring matter, cyanine system coloring matter, SUKUWARIRIUMU system 
coloring matter, phthalocyanine dye, naphthoquinone coloring matter, Anthraquinone coloring matter, etc. can be illustrated, 
and, specifically, cyanine system coloring matter expressed with the following type [1] can be used. 
[0021] 
[Formula 1] 
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CH3 CHa CHs CHj 




cn 

[0022] Moreover, the SUKUWARIRJUMU system coloring matter expressed with the following type [2] can also be used. 

[0023] 

[Formula 2] 

O" 




CH(CH,)2 



[0024] Moreover, the phthalocyanine dye expressed with the following type [3] can also be used. 

[0025] 

[Formula 3] 




(M means a metal atom among a formula and R means an alkyl group.) 

[0026] Moreover, the naphthoquinone coloring matter expressed with the following type [4] can also be used. 

[0027] 

[Formula 4] 
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(The inside X of a formula means a halogen atom.) 

[0028] Moreover, the Anthraquinone coloring matter expressed with the following type [5] can also be used. 
[0029] 




(R means an alkyl group among a formula.) 

[0030] Moreover, the Anthraquinone coloring matter expressed with the following type [6] can also be used. 

[0031] 

[Formula 6] 




(X means a halogen atom among a formula.) 

[0032] These can be formed with a conventional method on the card base 1 1, ion plating can be carried out and the coloring 
matter dissolved, evaporated or disassembled with these heat can also form a heat-sensitive recording layer 12 vacuum 
evaporation©, sputtering, or by carrying out thin film formation. Moreover, with the heat applied alternatively, it dissolves, 
evaporates or decomposes, and the heat-sensitive recording layer 12 which consisted of thin films of such coloring matter 
disappears, or the crystal structure changes, and it changes to that in which the laser beam reflection factor of this portion 
differed from the portion to which heat was not applied. This point is the same as that of the case of the thin film of the 
above-mentioned metal metallurgy group compound. 

[0033] In addition, a heat-sensitive recording layer 12 can be formed on the card base 1 1 through the well-known adhesives 
layer 14. 

[0034] It is a cross section for explaining the card concerning invention according to claim 2, and it is equipped with the 
protective layer 13 which intercepts a visible ray while drawing 3 covers a heat-sensitive recording layer 12, is prepared and 
penetrates infrared radiation, and also it is the same as that of the card 1 of drawing 2 . 

[0035] As a material of such a protective layer 13, colors, such as ora ZORU black 2RG and ora ZORU black B-V 
(Ciba-Geigy make), and the process ink of the common knowledge used for printing can be used. 

[0036] How to form in this heat-sensitive recording layer 12 hereafter identification marking la which consists of reflective 
mold diffraction gratings a is explained. Drawing 4 condenses the record laser beam il oscillated from the predetermined 
laser oscillation machine with the important section explanation cross section at the time of record using a lens 4, and carries 
out alignment of the condensing point p to a heat-sensitive recording layer 12. The condensed part is heated by the energy of 
the record laser beam il, and changes to the condition that the reflection factors of a non-condensing part and playback laser 
beam i2 differ. That is, according to the quality of the material of a heat-sensitive recording layer 12, the condensed portion is 
colored, it dissolves, and it evaporates and decomposes, or the crystal structure changes, and the reflection factor of playback 
laser beam i2 changes as this result. As a record laser beam il, the wavelength of 780nm or 830nm infrared semiconductor 
laser light can be used, and as shown in drawing 2 , when the reflective mold diffraction grating is exposed to the card 1 
surface, the laser beam and ultraviolet-rays laser beam of the visible region where wavelength is more short can also be used. 
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In addition, of course, other condensing elements can be used instead of a lens 2. 

[0037] Where the record laser beam 11 is condensed, this record laser beam il is scanned in the shape of a stripe. By moving 
the condensing point p of a laser beam il, or card 1 the very thing as scanning in the shape of a stripe Move this condensing 
point p to a line along a heat-sensitive recording layer 12, and the reflection factor of a heat-sensitive recording layer 12 is 
changed to this line. After moving the point p condensing [ fixed distance ], moreover, keep some gap in the line and parallel 
from which this reflection factor changed, move the condensing point p to a line along a heat-sensitive recording layer 12 
again, change the reflection factor of a heat-sensitive recording layer 12, and this is repeated. It says forming in a line by turns 
the part al where the reflection factor changed with condensing of the record laser beam il, and the part a2 which is not 
changing moreover. Migration of the condensing point p is possible using well-known optical system, and good also by 
moving the card itself mechanically. 

[0038] As mentioned above, the angle of deviation theta of the reflection diffraction light j in the case of playback satisfies 
formula n lambda=d-sin theta. and the reinforcement of primary reflection diffraction light (n= 1) being markedly boiled 
compared with the reinforcement of the reflection diffraction light more than secondary (n> 1), and so that this primary 
reflection diffraction light may arise in the angle of deviation theta set up beforehand since it is large The width of face dl of 
the part al where the reflection factor changed, and the width of face d2 of the part a2 which is not changing can be defined. 
In addition, in order to control certainly the angle of deviation theta of primary reflection diffraction light j at a predetermined 
angle, the same thing of the width of face dl of the part al where the reflection factor changed, and the width of face d2 of the 
part a2 which is not changing is desirable. 

[0039] Moreover, as mentioned above, since the reflection diffraction light j in the case of playback is produced in the 
direction perpendicular to the line of the part al where the above-mentioned reflection factor changed, and the part a2 which 
is not changing, the condensing point p of the record laser beam il can be scanned in the direction set up beforehand at a line, 
and can control the diffraction direction of primary reflection diffraction light. 

[0040] Drawing 5 is the example in which identification marking la which consists of three reflective mold diffraction 
gratings which consist of the 1st reflective mold diffraction-grating 12a which divided the heat-sensitive recording layer 12 
into three area, and was changing the direction of line breadth dl and d2 or a line for every area of this, the 2nd reflective 
mold diffraction-grating 12b, and the 3rd reflective mold diffraction-grating 12c was formed. For this reason, a result which 
primary reflection diffraction light produces at a mutually different angle is brought fi-om these three reflective mold 
diffraction gratings 12a, 12b, and 12c. 

[0041] This card can glare and use playback laser beam i2 from a perpendicular direction to the card 1 surface, as shown in 
drawing 8 like the conventional card. In order to carry out incidence of this playback laser beam i2 at right angles to the card 
1 surface, it is desirable to make playback laser beam i2 into a parallel pencil of rays. As playback laser beam i2, the 
wavelength of 780nm or 830nm infrared semiconductor laser light can be used. What is necessary is just to use a well-known 
collimator, in order to make this playback laser beam i2 into a parallel pencil of rays. 

[0042] Drawing 6 is explanatory drawing showing the direction of primary reflection diffraction light when playback laser 
beam i2 does incidence to identification marking la from a perpendicular direction to the card 1 surface. The lines al and a2 
which constitute the reflective mold diffraction grating a in three reflective mold diffraction gratings 12a, 12b, and 12c 
formed in the heat-sensitive recording layer 12 by the record laser beam il from this example are formed in the direction 
chosen from two directions which have the angle of 90 degrees mutually by each. Therefore, if incidence of playback laser 
beam i2 is carried out to either of these three area, primary reflection diffraction light j will be generated in either of four 
directions perpendicular to the lines al and a2 which constitute this reflective mold diffraction grating a. Moreover, the width 
of face dl and d2 of the lines al and a2 which constitute the reflective mold diffraction grating a is either of two kinds of 
things set up beforehand, therefore if playback laser beam i2 does incidence to either of these three area, it will generate 
primary reflection diffraction light j according to those width of face dl and d2 in the direction of either of the angle of 
deviation theta I ortheta2. 

[0043] In the case of the card 1 which has the reflective mold diffraction grating a which lines al and a2 were formed in 

parallel with the longitudinal direction of a card 1 , and was moreover specifically comparatively formed narrowly in width of 
face dl and d2, primary reflection diffraction light j is generated in the two directions of [ in / jl 1 and j 13 / drawing 6 1. 
Moreover, in the case of the card 1 which has the reflective mold diffraction grating a which lines al and a2 were formed in 
parallel with the longitudinal direction of a card 1, and was moreover comparatively formed widely in width of face dl and 
d2, primary reflection diffraction light j is generated in the two directions of j21 and j23. 

[0044] Again In the case of the card 1 which has the reflective mold diffraction grating a which lines al and a2 were formed 
at right angles to the longitudinal direction of a card I, and was moreover comparatively formed narrowly in width of face dl 
and d2, primary reflection diffraction light j is generated in the two directions of [ in / j 12 and j 14 / drawing 6 ]. Moreover, in 
the case of the card 1 which has the reflective mold diffraction grating a which lines al and a2 were formed at right angles to 
the longitudinal direction of a card 1 , and was moreover comparatively formed widely in width of face dl and d2, primary 
reflection diffraction light j is generated in the two directions of j22 and j24. 

[0045] For this reason, a photo detector 3 can be arranged in the location equivalent to the course of this primary reflection 
diffraction light, and the information recorded on this heat-sensitive recording layer 12 in the form of the mark of a diffraction 
grating a can be read by detecting the existence of primary reflection diffraction light. This information is the information for 
distinguishing the truth of a card, and is the information on a proper at each card, such as a name, an issue stage, or a price. 
[0046] Drawing 7 is explanatory drawing at the time of playback of the card set up so that the direction of the lines al and a2 
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which constitute the reflective mold diffraction grating formed in a heat-sensitive recording layer 12 could be chosen from 
either of four directions which crosses at the angle of 45 degrees mutually, primary reflection diffraction light is produced in 
either of eight directions, and a total of eight photo detectors 3 is arranged in the location equivalent to the course of the, 
respectively. A photodiode can be used as a photo detector, 
[0047] 

[Function] Invention according to claim 1 is constituted as mentioned above, and since a reflective mold diffraction grating is 
recorded with the laser beam which condensed to the heat-sensitive recording layer, it becomes possible easily to record the 
diffraction grating which has the confidential information of a proper according to each card. 

[0048] Moreover, according to invention according to claim 2, this reflective mold diffraction grating is covered, infrared 
radiation is penetrated, since the protective layer which intercepts a visible ray is prepared, the existence of this reflective 
mold diffraction grating itself cannot distinguish depending on a naked eye, and existence of confldential information is not 
known. 
[0049] 

[Example] The polyester sheet was used as a card base, and as shown in a part of one side of this polyester sheet at drawing 1 
and drawing 3 , the vacuum evaporationo film of the compound shown with said chemical formula [ 1 ] was formed in the 
thickness of 1 micrometer. 

[0030] Subsequently, this vacuum evaporationo film was covered, process ink in ordinary use was used, cyanogen, the 
Magenta, and the protective layer that consists of three colors of yellow were printed, and the card shown in drawing 1 and 
drawing 3 was obtained. 

[0051] While, dividing the part in which this vacuum evaporationo film was formed in three area on the other hand and 
leading infrared semiconductor laser light with a wavelength of 780nm to the 1st area of this card side using well-known 
optical system, this laser beam was condensed on the above-mentioned vacuum evaporationo film using the lens. The beam 
diameter on a vacuum evaporationo film surface is 1 micrometer. The card was moved in the direction set up beforehand, 
condensing a laser beam on a vacuum evaporationo film, and this vacuum evaporationo film was vanished to the line with a 
width of face of 1 micrometer. Making a vacuum-evaporationo film condense a laser beam again, after once suspending the 
exposure of a laser beam after moving the fixed distance card set up beforehand, and moving a card in the direction which 
intersects perpendicularly with this, moreover, the gap of 1 micrometer was opened in the line and parallel to which the 
above-mentioned vacuum evaporationo film disappeared from this line that disappeared, the card was moved, and the 
vacuum-evaporationo film was vanished to the line. This was repeated, each of portions into which a vacuum evaporationo 
film remains, and portions which disappeared was prepared in the line with a width of face of 1 micrometer by turns, and the 
1st reflective mold diffraction grating was formed in this 1st area. 

[0052] Subsequently, the above-mentioned laser beam was condensed in the 2nd area contiguous to this 1st area, and the 2nd 
reflective mold diffraction grating was formed in it like the 1st area. The width of face of the portion into which the vacuum 
evaporationo film of the 2nd reflective mold diffraction grating remains, and the portion which disappeared is the same as that 
of the 1st reflective mold diffraction grating, and the direction of these lines is a direction which intersects perpendicularly 
with the line which constitutes the 1st reflective mold diffraction grating. 

[0053] Furthermore, the 3rd reflective mold diffraction grating was formed also like the 3rd area. Each width of face of the 
portion into which the vacuum evaporationo film of this 3rd reflective mold diffraction grating remains, and the portion which 
disappeared is 1 .5 micrometers, and the direction of these lines is a direction parallel to the line which constitutes the 1st 
reflective mold diffraction grating. 

[0054] Infrared semiconductor laser light with a wavelength of 780nm was made into the parallel pencil of rays using 
well-known optical system and a well-known collimator, it led to the 1st area of the obtained card, and the direction of the 1st 
reflection diffraction light generated from a card face was recorded. Subsequently, it compared with the direction of the 
reflection diffraction light which moved the card, led the above-mentioned laser beam bunch to the 2nd area, and generated 
the direction of the 2nd produced reflection diffraction light from the 1st area of the above. The angle of deviation theta which 
the laser beam which carried out incidence, the laser beam which carried out incidence to the angle of deviation theta which 
the 1st reflection diffraction light makes, and the 2nd reflection diffraction light make was the same, and, moreover, both 
reflection diffraction light was a direction which intersects perpendicularly mutually. 

[0055] Furthermore, the card was moved, the above-mentioned laser beam bunch was led to the 3rd area, and the direction of 
the 3rd generated reflection diffraction light was compared with the direction of the reflection diffraction light of the above 
1st. although the direction of both reflection diffraction light was the same when seen from right above [ card ], the laser beam 
which carried out incidence to the angle of deviation theta 1 of the laser beam which carried out incidence, and the reflection 
diffraction light which the 1st makes, and the 2nd reflection diffraction light make - flat -- theta 2 differed, and it has been 
distinguished clearly, without moreover lapping. 

[0056] Furthermore, the photodiode has been arranged in the direction which the above 1st, 2nd, and 3rd reflection diffraction 
light generates, the card was moved at the rate of predetermined, and it checked about the ability of reflection diffraction light 
to be sensed with a photodiode. When only the photodiode arranged in the direction which the reflection diffraction light of 
the above 1st generates has sensed light when the laser beam is irradiated by the 1st area, and the laser beam is irradiated by 
the 1st area, only the photodiode arranged in the direction which the reflection diffraction light of the above 1st generates has 
sensed light. The same was said of the 3rd area. 
[0057] 
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[Effect of the Invention] Since the above-mentioned identification marking from which the diffraction direction differs 
according to each card can be formed easily according to invention according to claim 1, in case it is card issue, the effect that 
it becomes easy to form confidential information, such as identification marking of a name, a price, an issue date, and a 
proper, is done so. 

[0058] Moreover, according to invention according to claim 2, since the existence of the above-mentioned confidential 
information itself cannot detect with the naked eye, the effect that an informational nondisclosure becomes much more certain 
is done so. 
[0059] 



[Translation done.] 
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